Abstract-In engineering construction, Piles have been come important base reinforce form. In this paper we established the mechanical model of the pile motivated vibration, and got the vibration partial differential equation of the pile, with the boundary conditions and initial conditions. From the mathematical calculation and derivation we concluded its time domain response by the method of separation of variables, and then through the fast Fourier transform, obtained its amplitude frequency response curves. An example was calculated to provide reference for the dynamic test study of the pile. The result we have got to serve as a guide for theory research of the pile.
INTRODUCTION
In ports, offshore oil platforms, bridges, high-rise buildings, heavy plant, nuclear power plants and other projects, the use of large pile foundation reinforcement has become an important foundation form in the construction of our country.The pile can be used to spread its upper structure load to the deep layer, and it is proved to be an effective, safe and reliable foundation.But the pile in the construction process may appear rupture, bulging, shrinkage neck and segregation, so that the pile quality is affected, thus affecting the pile bearing capacity.
Pile bearing capacity test is an important issue in the field of geotechnical engineering, Dynamic Inspection of the pile is also an important means to ensure the quality of foundation engineering. Static load test can be used to effectively detect the pile bearing capacity, but it needs a long time, and is expensive, for the sampling rate being low and easy damage of pile foundation and in some cases it is difficult to test. With the needs of the engineering and technical progress, and increasing the use of large diameter and extra long pile, it increases the difficulty of the static load test of the pile bearing capacity. At present, the dynamic testing technology at home and abroad have been applied, but due to the dynamic pile testing technology both in theoretical basis, test analysis techniques and in engineering application have great difficulty, so the technology still exists a lot of problems, it is necessary to do further research and development. Low strain dynamic testing of pile bearing capacity method is by the test of pile-soil system dynamic response dynamic stiffness to infer ultimate pile load. The displacement of low strain dynamic testing at pile top is very small in the static load test curve against the dynamic stiffness of the equivalent distribution, according to the dynamic stiffness to predict the bearing capacity, or according to the linear equivalent static load test curve to infer the turning point of the static load test curve, may be very difficult.
Although the theoretical research shows that even if the nonlinear deforamation of material, the stress-strain curve can push and follow the law, but because of the complexity of the actual conditions, it is difficult to theoretically give a satisfactory answer, so the low strain dynamic test has not been accepted by the engineering department. Using the method of vibration and shock test, due to the large excitation energy, the pile displacement is obvious, and test information in different degrees including piles bearing capacity information, can be used for measuring and checking the quality of pile body. For the safety of the engineering structure, in construction we must ensure that the integrity of pile body and the pile bearing capacity. But due to the geological conditions and pouring concrete construction process to the pile being not uniform or discontinuous quality defects, we must have a pile quality test.
Dynamic testing method is an important method for the quality inspection of pile foundation. Compared with the static load test, this method is simple, rapid, inexpensive and so on, and its reliability has been proved in practice gradually.
The testing methods of the pile vibration were introduced by Xu You, Liu Xingman [1] . The theoretical study of elastic vibration was also carried out many years ago [2] . Some other methods were also described for pile vibration detection. So we could use the vibration theory to analyze the pile quality.
In this paper, we established the mechanical model of the pile motivated vibration, got the vibration partial differential equation of pile, with the boundary conditions and initial conditions, through the mathematical calculation and derivation we concluded its time domain response using the method of separation of variables, and then through the fast Fourier transform, obtained its amplitude frequency response curves. An example was calculated to provide reference for the dynamic test study of the pile.
II.
THE VIBRATION ANALYSIS OF THE FLOATING PILE In the paper, A pile -soil system must be considered to study the vibration of the pile.
To simplify the problem, it is assumed that (1) the pile soil testing is uniform, (2) pile soil interaction is equal to a spring and damper coupled in parallel coupling, (3) pile soil strain in the exciting force is small and can be considers within the linear elastic range, (4) frequency estimation error is ignored for an equivalent linear spring and damper model. By dynamic testing method in detection of pile foundation, we often use to pile soil system equivalent system (the socalled dynamic stiffness and damping system) as an important International Conference on Electrical, Mechanical and Industrial Engineering (ICEMIE 2016) prerequisite to evaluate the pile foundation quality. As shown in figure 1.
FIGURE I. COUPLING OF PILE-SOIL STRESS ANALYSIS
Reference figure (1) , the analysis of the force of micro segment dx is shown as following:
K1 -the equivalent spring coefficient of pile side soil K2 -the equivalent damping coefficient of pile side soil U(x,t) -the displacement of the point x from the top at t moment dF -the resistance of pile side soil to unit dx
A -the pile cross section area σ-the cross section stress of the pile body ρ-the pile density
By:
x u E     E -Elastic modulus of the pile By the above formula, after simplification:
In the formula: r -the axial stiffness of the pile, r=EA m -The mass per unit length of the pile, m=ρA Using the method of separation of variables, the initial conditions and boundary conditions, We have drown the equation and got the result as follows:
According to the formula (2) could get:
The R is a real number, and R>0, therefore:
Make:
By the formula (4) could get: 
FIGURE III. THE AMPLITUDE FREQUENCY RESPONSE CURVE
We also got the maximum displacement amplitude of different damping coefficients as follows: 
IV. CONCLUSION
Through the above theoretical analysis and practical calculation it can be concluded that of amplitude-frequency curve peak of the full float pile at the first order Natural frequency is higher than others. If it appears higher peaks two or more, the pile body may have defects. With the increase of damping, the maximum displacement amplitude decreases, and the pile side soil has great influence on pile body vibration amplitude.
